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^ (57) Abstract : 
PURPOSE: To enhance the reliability of a laminated printed coil by a 
method wherein at least two sheets or more of coil substrates, which 
have respectively coil patterns formed on the insulating substrates and 
dummy patterns formed in such a way as to avoid the regions of the coil 
patterns on the insulating substrates, are laminated via thermosetting 
insulating materials and after the laminated substrates are heated, 
pressed and are formed into an integrally constituted structure, the 
parts of the dummy patterns of the laminated substrates are removed. 
CONSTITUTION: Coil patterns 11 and 21 and dummy patterns 12 and 22 are 
respectively formed on the surfaces of printed coil substrates 1 and 2 
by a printed wiring technique. Then, thermosetting insulating materials 
40 are respectively made to interpose between the coil substrates 1 and 



2 and between the substrate 1 and a cover sheet 3 to laminate the coil 
substrates 1 and 2 and the laminated substrates are heated and pressed 
to make an insulating material fill between laminations, between the 
coil patterns and between the coil patterns and the dummy patterns and 
is formed into an integrally constituted structure. Then, the center 
parts, on which the patterns 12 and 22 are formed, of these laminated 
substrates are removed. Thereby, the insulation distance between the 
coil patterns can be controlled with good accuracy and a highly reliable 
laminated printed coil is obtained. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The laminating form printed coil constituted by removing said 
dummy pattern part while consisting of at least two or more printed coil 
substrates which avoided the coil pattern and the coil pattern space 
concerned with the printed-circuit technique, and formed the dummy 
pattern on the insulating substrate, respectively, carrying out the 
laminating of these printed coil substrates, heating and pressurizing 
them through a thermosetting insulating material and considering as 
unification structure. 

[Claim 2] The laminating form printed coil of claim 1 which selected the 
plane area of the dummy pattern formed on an insulating substrate 
according to the plane area of the coil pattern formed on the insulating 
substrate concerned. 

[Claim 3] The laminating form printed coil of claim 1 which prepared the 
dummy pattern in the core of a curled form coil pattern while using the 
coil pattern as the curled form pattern. 

[Claim 4] The laminating form printed coil of claim 1 which consists of 
making a dummy pattern into the shape of a grid which encloses the 
exterior of each coil pattern, and removing said dummy pattern part 
while making [ two or more ] the coil pattern formed on an insulating 
substrate by separating between [ each ] unit coils. 
[Claim 5] The process which avoids a coil pattern and the coil pattern 
space concerned with a printed-circuit technique on the surface of an 
insulating substrate, and forms a dummy pattern. The process which a 
thermosetting insulating material is made to be placed between the front 
faces of at least two or more coil substrates obtained according to said 
process, and carries out laminating arrangement, heats and pressurizes, 
is made filled up with said insulating material between between each 
class, a coil pattern, and a dummy pattern, and is made into unification 
structure. The manufacture approach of the laminating form printed coil 
manufactured through the process which removes said dummy pattern part. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is a laminating form printed 
coil used for the transformer which formed the coil on the insulating 
substrate with the printed-circuit technique in more detail about an 
available laminating form printed coil large for various electric 
products and its manufacture approaches, such as an industrial device 
and a public welfare device, and its distance between layers of a coil 
is uniform, and it relates to the laminating form printed coil suitable 
for mass production method, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The various transformers which combine 
some coils and cores and are constituted are widely used in all fields 
regardless of the industrial device and the public welfare device. When 
it constitutes the transformer currently used for these, the structure 
which the signal insulation engine performance and dependability are 
thought as important as the fundamentality ability, therefore 
constitutes a coil with a printed-circuit technique conventionally, and 
its manufacture approach are proposed (for example, JP, 58-155711, A, 
JP, 60-245208, A, etc.). 

[0003] Such a transformer prepares at least two or more coil substrates 
which formed the coil pattern with the printed-circuit technique on the 
insulating substrate, makes insulating materials, such as resin, fill up 
and intervene among these coil substrates, it carries out a laminating 

so that each coil pattern may serve as concentric, attaches a core to 
the through hole prepared in each coil center section, and is 
constituted. 
[0004] 

[Problem (s) to be Solved by the Invention] The transformer using the 
laminating form printed coil of such a configuration has the function in 
which each of primary coils, secondary coils, and two or more other 
coils performs signal insulation and power conversion, and those number 
of turns and pattern width of face are selected by various values 
according to the specification as a transformer, or a circuit-demand. 
[0005] For this reason, the ratios (space factor) of the area which the 



coil pattern to the plane area of an insulating substrate occupies will 
usually differ with two or more coil substrates. When the space factors 
of a coil pattern differed between [ which carries out a laminating ] 
coil substrates and the laminating of each coil substrate is carried out, 
making it filled up with an insulating material, changing sharply the 
distance between coil layers after the fields filled up with an 
insulating material differ for every coil substrate and consider as a 
unification configuration is known (for example, printed circuit 
technical handbook edited by the printed circuit society the 128th page 
Nikkan Kogyo Shimbun issue etc.). 

[0006] In this case, if the distance between coil layers becomes smaller 
than the value designed beforehand, it will become a problem from from 
[ when it becomes impossible to secure the insulating engine performance 
between coils and dependability is maintained over a long period of 
time ]. This invention was made in view of these troubles, and it is 
possible to maintain the distance between coil layers correctly, and 
quality is good, and it is reliable, and it aims at offering the 
laminating form printed coil suitable for mass production method, and 
its manufacture approach. 
[0007] 

[Means for Solving the Problem] It is the laminating form printed coil 
constituted by removing said dummy pattern part while the laminating 
form printed coil of this invention which attains such a purpose 
consists of at least two or more coil substrates which avoided the coil 
pattern and the coil pattern space concerned with the printed-circuit 
technique, and formed the dummy pattern on the insulating substrate, 
respectively, carries out the laminating of the coil substrate, heats 
and pressurizes it through a thermosetting insulating material and makes 
it unification structure. 

[0008] Moreover, the manufacture approach of the laminating form printed 
coil of this invention The process which avoids a coil pattern and the 
coil pattern space concerned with a printed-circuit technique on the 
surface of an insulating substrate, and forms a dummy pattern. The 
process which a thermosetting insulating material is made to be placed 
between the front faces of at least two or more coil substrates obtained 
according to said process, and carries out laminating arrangement, heats 
and pressurizes, is made filled up with said insulating material between 
each class and between coils, and is made into unification structure. It 
is the approach manufactured through the process which removes said 
dummy pattern part. 
[0009] 



[Function] The dummy pattern is formed in the field which avoided the 
coil pattern and this coil pattern of the configuration decided 
beforehand on the coil substrate by the printed-circuit technique. By 
carrying out the laminating of two or more coil substrates through a 
thermosetting insulating material, and heating and pressurizing, it 
fills up with an insulating material between a coil pattern or a dummy 
pattern, and each coil substrate serves as unification structure. 
[0010] Here, while a dummy pattern acts so that a flow of the 
thermosetting insulating material in the case of heating and 
pressurization may be prevented, it performs the operation which catches 
the pressure which joins each substrate, and maintains the distance 
between coil layers correctly. 
[0011] 

[Example] Hereafter, the example of this invention is explained to a 
detail using a drawing. The configuration perspective view of the 
laminating form printed coil concerning this invention in drawing 1 and 

drawing 2 are the sectional view. Here, the case where a transformer is 
constituted for a laminating form printed coil combining a core is 
assumed, and that in which the through hole for attaching a core to the 
center section of the laminating form printed coil is prepared is shown. 
[0012] In these drawings, 1 is the 1st printed coil substrate and the 
coil pattern 11 used as a primary coil is formed in this front face by 
the printed-circuit technique. 2 is the 2nd printed coil substrate and 
the coil pattern 21 used as a secondary coil is formed in this front 
face by the printed-circuit technique. Here, many number of turns of the 
coil pattern 11 which functions as a primary coil are selected compared 
with the number of turns of the coil pattern 21 which functions as a 
secondary coil, and the width of face of a pattern is selected small. 
[0013] The covering insulating layer (cover sheet) by which 3 has been 
arranged at the front-face side of the 1st printed circuit board 1, and 
4 are insulating materials. The resin material containing fillers, such 
as epoxy and an inorganic material, is used, it fills up with this 
insulating material 4 1st and 2nd between [ each ] coil substrates, 
between the 1st coil substrate and cover sheets 3 and between coil 
patterns, and between the dummy patterns (not shown) explained to be 
coil patterns later, and each coil substrate and a cover sheet have 
unification structure. 

[0014] The through hole which attaches a core in case 5 constitutes a 
transformer, and 6 are the terminals for performing electrical 
installation of a coil pattern and an external circuit. In addition, 
although this example shows the example which used two coil substrates. 



when securing the class and the required number of turns of a coil, the 
coil substrate of the number of sheets beyond it is used. 
[0015] Drawing 3 is the explanatory view showing the manufacture 
approach of the laminating printed coil a configuration of being shown 
in drawing 1 and drawing 2 according to each process, and sign [ of each 
drawing ] (a) - (c) corresponds with each process (procedure) explained 
below. 
Process (a) 

First, the coil patterns 11 and 21 and the dummy patterns 12 and 22 are 
formed in the front face of the 1st and 2nd printed coil substrate 1 and 
2 with a printed-circuit technique, respectively. Moreover, the pattern 
used as the lead wire from each coil or a terminal etc. is formed 
collectively if needed. Here, the coil pattern 11 which functions as a 
primary coil, and the coil pattern 21 which functions as secondary coils 
are selected for the size of each coil etc. in consideration of the 
consistency of the current on which the configuration flows that so that 
magnetic coupling may be carried out [ curled form / this / cardiac ] 
effectively etc. 

[0016] the field where each dummy patterns 12 and 22 all avoided the 
coil pattern part, and this example — a curled form coil pattern — it 
is mostly formed near the center at the circle configuration. And the 
plane area of these dummy patterns is changed according to the ratio 
(space factor) of the plane area of a coil pattern to the plane area of 
the coil pattern formed on the coil substrate, or the plane area of a 
coil substrate. Thereby, in each 1st and 2nd printed coil substrate, it 
is made to make equal the pattern space factor in the whole which set 
the coil pattern and the dummy pattern. 

[0017] Consequently, in the example shown in drawing 3 , the plane area 
of the dummy pattern 12 currently formed on the 1st printed coil 
substrate 1 is large somewhat from the plane area of the dummy pattern 
22 currently formed on the 2nd printed coil substrate 2. On the other 
hand, the thickness of each printed coil substrates 1 and 2 is selected 
according to whenever [ insulation / which is needed between / which is 
located in coil substrate both-sides side / coils ] etc. For example, it 
is the case where a resin substrate is used, as a coil substrate, and if 
the withstand voltage needed between [ which is located in substrate 
both sides ] coils sets to lOkV, as for the substrate thickness dl, 
0.2mm and withstand voltage will be selected, and, as for 2500V, then 
the substrate thickness dl, an about 0.05mm thing will be selected. 
[0018] Process (b) 

Between each 1st [ which was obtained according to said process (a) ], 



and 2nd printed coil substrate 1 and 2, make the thermosetting 
insulating material 40 intervene, respectively, carry out laminating 
arrangement, heat and pressurize between the 1st printed coil substrate 
1 and a cover sheet 3, between each class, and between coils and between 
a coil and a dummy pattern are made to fill up with an insulating 
material, and it considers as unification structure. 

[0019] Here, if heating and pressurization of each coil substrate and a 
cover sheet are worked especially in a vacuum, it will fill up with 
melting and the resin flowing out effectively between each class, 

between a coil pattern or a dummy pattern, etc. from a thermosetting 
insulating material, and a cavity etc. will not be made inside. As a 
thermosetting insulating material 40, it is desirable to use resin 
material sheets, such as epoxy and an inorganic material. By making into 
the shape of a sheet what is made to sink in and carry out semi- 
hardening of the resin material containing fillers, such as epoxy and an 
inorganic material, to the cross or sheet which consisted of glass 
fibers beforehand, and is constituted (what is called a prepreg sheet 
being included), and resin material which was mentioned above, this 
resin material sheet is desiccation-processed, or carries out semi- 
hardening, and it is constituted. If it pressurizes while heating these 
resin sheets, the resin (or it had sunk into cross) material which 
constituted the sheet will fuse and flow out, it will fill up between a 
coil substrate and a cover sheet between the coil patterns 11 and 21 or 
the dummy patterns 12 and 22 and between each coil substrate, and these 
will serve as unification structure. 

[0020] Here, the pressure which the dummy patterns 12 and 22 act on the 
occasion of heating and pressurization of each substrate and a cover 
sheet so that a flow of a thermosetting insulating material (resin 
material) may be prevented, and is pressurized through a cover sheet 3 
or a coil substrate is caught, and it functions as maintaining the 
distance between coil substrates correctly. 
Process (c) 

In the laminated circuit board from which a cover sheet and each coil 
substrate became a unification configuration, the central part in which 
the dummy patterns 12 and 22 are formed is removed. Removal of this 
central part is performed by making a hole with a drill etc. In this 
case, the through hole 5 left behind to the substrate is used for the 
hole for attaching a core when it constitutes a transformer. In addition, 
the dummy patterns 12 and 22 shall be beforehand formed in the field in 
consideration of the formation location of a core hole here. 
[0021] According to the laminating form printed coil manufactured 



through such a process, the distance between the coil patterns 11 and 21 
formed on each printed coil substrate (distance for insulation) is 
manageable with a sufficient precision. Therefore, a reliable laminating 
form printed coil is realizable with stable structure. Drawing 4 is 
drawing showing the manufacture approach of further others of this 
invention. 

[0022] In this example, when manufacturing many laminating printed coils 
of the same size at once, it is suitable. 
Process (a) 

As many coils arrange on the front face of an insulating substrate 1, 
the coil pattern 11 and the dummy pattern 12 are formed in it with a 
printed-circuit technique. The coil pattern and dummy pattern which are 
arranged on a substrate are formed so that it may illustrate, and many 
coils may be located in a line with both the lengthwise direction on the 
front face of a substrate, and a longitudinal direction at a single tier. 
In addition, although only one printed coil substrate is shown, other 
printed coil substrates are constituted similarly here. 
[0023] Process (b) 

A laminating is carried out through the insulating material sheet 40, 
and two or more printed coil substrates 1 and 2 and cover sheets 3 which 
were created by the process (a) are heated, pressurized and stiffened, 
and are made into unification structure. 
Process (c) 

In the laminate of the unification structure acquired at the process (b), 
a cutter etc. cuts and separates so that it may illustrate in the 
predetermined unit containing each coil pattern. Moreover, the part 
(core of a curled form coil) in which the dummy patterns 12 and 22 were 
made to form is removed, and the core through hole 5 is formed. 
[0024] In addition, before separating into a predetermined unit, it may 
be made to perform removal (through hole processing) of a dummy pattern 
part. The laminating form printed coil manufactured according to such a 
process can manufacture many laminating form printed coils of the same 
quality to coincidence. Moreover, there is exceptional effectiveness, 
like the utilization factor of an ingredient is high. 
[0025] Drawing 5 is the explanatory view showing other examples of the 
dummy pattern formed on an insulating substrate, and assumes the case 
where the manufacture approach shown in drawing 4 is used. While forming 
on each insulating substrate so that many coil patterns 11 may be 
arranged to a longitudinal direction and a lengthwise direction with a 
printed-circuit technique (this example shows the example which the coil 
of a different specification was made intermingled and was arranged), 



the dummy pattern 12 is made to form in the grid configuration which 
encloses the exterior of each unit coil pattern in this example. 
[0026] When the printed coil substrate in which such a dummy pattern was 
made to form is used, the activity which removes a dummy pattern part 
from the laminate which carried out the unification configuration with 
the cover sheet can be used also [ activity / which separates between / 
each / unit coils ], and can be performed. In addition, although each 
above-mentioned explanation explained the case where a dummy pattern was 
prepared, corresponding to each coil pattern, you may make it prepare 
this dummy pattern discretely. Moreover, it is necessary to prepare a 
dummy pattern in no coil substrates for example, and you may make it the 
space factor of a coil pattern prepare it only to a low substrate. 
[0027] 

[Effect of the Invention] As explained to the detail above, according to 
this invention, the following various effectiveness is expectable. 

(a) The distance between coil patterns after considering two or more 
coil substrates as a unification configuration can be maintained 
correctly, and a laminating form printed coil with high quality and 
dependability can be realized. 

(b) Since a dummy pattern is removed after it considers two or more coil 
substrates as a unification configuration, it affects neither an 
insulation of the unit coil after completion, nor electrical 
characteristics. 

(c) Formation of a dummy pattern can be performed to formation and 
coincidence of a coil pattern, it is possible to use removal of a dummy 
pattern part also [ activity / as a unit coil / core through hole 
processing or / separation ], and low cost-ization is attained. 

[0028] Outside it uses such a laminating form printed coil of a 
configuration for a transformer combining a core, it is widely 
applicable to various fields, such as an antenna for transmission and 
reception of an electromagnetic wave, and a coil for field detection. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the configuration perspective view of the laminating 

form printed coil concerning this invention. 

[Drawing 2] It is the configuration sectional view of the laminating 
form printed coil of a configuration of being shown in drawing 1 . 
[Drawing 3] It is the explanatory view showing the manufacture approach 
of the laminating form printed coil a configuration of being shown in 
drawing 1 according to each process. 

[Drawing 4] It is drawing showing the manufacture approach of further 
others of this invention. 

[Drawing 5] It is the explanatory view showing other examples of the 
dummy pattern formed on an insulating substrate. 
[Description of Notations] 

1 1st Printed Coil Substrate 

2 2nd Printed Coil Substrate 

3 Cover Sheet 

11 Coil Pattern Used as Primary Coil 
21 Coil Pattern Used as Secondary Coil 

12 22 Dummy pattern 

4 Insulating Material Sheet 

5 Through Hole 

6 Terminal 
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DRAWINGS 




[Drawing 4] 
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